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[28^(Z>flMSIH&M] 
[0 0 0 1 ] 

[0 0 0 2] 

-mmiz^mmizm^^n^mytm^tLxit. iiLED (Light Emittin 

g Diode), liLED, I/ — if — #4 3r — K, iiflxu^ hn;i/^^t>^ 

h&t-izmmmm^i'V bu)v$*tyxm&^tf±ifbti2> 0 ledi^ 
k x m % z> t v ^ e> m n -vm & o x v ^ s . 

[0 0 0 3] 
[0 0 0 4] 
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TVNSo ^&<£&10©m) , fctt£LEDtf>_L{C@BgU -£tf>*gftfl£ 

[0 0 0 5] 

feL E DT^^n^*, YAG (>f v h U 9 A • A • y h 

&mytm &(Dmytfax*. &^mLT^i-sLED^>^#&e>*iTv^o 

an, r©fMi:t^i:^lCoTa^{:MASo fib, Stfttttt, 

LED^fifihf z^tftri/mmxiztsv =r->«fls#tc«Asn, w&led© 
jf HicigaanT^s. 

[0 0 0 6] 

[0 0 0 7] 
[0 0 0 8] 
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2 <DfcMmt> MmmytftzmM Lfefta-mtffflMztizmyb&mm&ftfem 

[0 0 0 9] 
[0 0 10] 

[0011] 
[0 0 12] 

[0013] 
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[0014] 
[0 0 15] 

l r i/ > xM^tfflgiifih^sp \z mm t & mm v y x z a zr <d % © x~$> u 

m2<DV7ls? Z 1 6t. ZL(Dm2<DV y * 1 6 (D±^\Z^%^ 1 8 
IC^iiSftfe^flsJB 1 8at, R^il 4<Z)T®{C|gW^tife-*f©U - K 
7 1/-A210, 2 It, -^CD'J-F7l/-A2 1 0 O^ICV 9> h 2 3 {C 
J:ot@^3!lfeffeLE D2 5fc, KDfffeLE D 2 5 £ U - K7 A 2 1 
0, 2 1t?:iitS)K>f^>^f7'f^2 7, 2 8t, ^ > £3*f 

[0 0 16] 

lOHLfctC, f6LED2 5#@BM3*lTV>£. f^L E D 2 5^f>ffij»Snfe 
3feti. »»^3 2, 3 3T*^-f i^JC, fgl(Z)U 71/^^ 1 2 CDM*fffiT, R 

[0 0 17] 

V7\/9 9 1 Bit* m&VZRMm*&fSttZ>ifi* 7;^-7Ai&R«14 
^Ullrblt^^&T'^LT* <fcV^ 0 <BU ^ira2©'J7U7^1 
2, 1 6iC^3 4xfcS*fJKtt. 3 5 0 ~ 7 8 0 n m©H©3t&Slft5l^ 

[0 0 18] 

RW14OT20>J7U^1 6{Cte, £W3fe<Z>fcj&&*tcgMK©383fe 
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3*3 5#tttt&*lT£»;, r(Z)^^7X3 5 £Mff»^M^ftI3 2, 3 3T^t 
fc, 38ift#©-aPtt, tMH 8 alCflg#-f<**l?\ ■£©**383fettl»B§3 0 & 
[0019] 

o * »J , MftftM 18alt flO'J 7 1/^^12 ^©jR Jf 3fc<Bfcj&fi:«lca8 
[0 0 2 0] 

mytitm 1 8 a l ed7>^i o©_h^fitc»^-rs5a# 

L&A,T*0J&1-£ O Z<D&m&K. LED7>7*10fiDT^S:I^t)-&5 a 
3(Dffi, tMf 1 8 ate, 383feffi«HtC, SbfcflU 8 &m*H>M? "Taeniae 

[0 0 2 1] 

f^LED2 51±, U- K7U-A2 0<Z>_t®{C, 07 9^X7K*i/»fli 
^-X h^C«fcS*7?> h 2 3 Tf@5iSP34xTfey, ptii: 'J-K7 1/-A2 0 

^martyr* >?yj J r2 nz£ y«s»a*i, n«Si: I J-K7i/-A2 
ytruv 2 8 (c<fc yjgiKatiTvxs. #6led 

[0 0 2 2] 
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[0 0 2 3] 

»Ml8li, tfiLED2 5«t»-iMU ^<Z)®JK 
[0 0 2 4] 

( 2 - x - y ) SrO-x (Ba, Ca) O • (1-a-b-c-d) SiOg 

• a P 2 °5 bA1 2°3 cB 2°3 d G e °2 : y Eu2+ 
(5£cf», 0<x<l. 6, 

0. 0 0 5<y<0. 5, 

0<a, b, c, d<0. 5TfeS) 

•shafts 2«©3.^ntr^A-efSttftsnfcy^*u±»4:M*A/ N3in*fc 

(2-x-y) BaO-x (Sr, Ca) O • (1-a-b-c-d) SiOg 

• a P 2 °5 bA1 2°3 cB 2°3 d G e °2 : y E u 2+ 
(^*, 0. 0 l<x< 1. 6, 

0. 0 0 5<y<0. 5, 

0<a, b, c, d<0. 5T'&£) 

c 33J:tfdCD'f»<Z>e>-£<Z>4>&< ttilo^O. 01 £U*£^ 0 
[0 0 2 5] 

[0 0 2 6] 
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* 

., Y (V, P, Si) 0 4 :E u : 

Me ( 3 - x - y ) M g S i 2 O a : x E u, yMn 

0.0 0 5<x<0. 5. 
0.0 0 5<y<0. 5, 

MettB a fc«fctf/*fcttS r a3<fctf/*fc«C a 

T3^atlSr^/*U±Sg^M-^^*S/^^-— SBftft : Eu 2+ , Mn 2+ tf>$^ 

e> © $ e> tcaa<z>* < »3« -r s &3t# & * l x v * * „ 

[0 0 2 7] 

fc. 

[0 0 2 8] 

Hi (OTs^V hJl/M&ifiS 0 0 3^& 5 0 0 nmtftii^tt, ^flPC&S. 3 
£fC, $20X^^ h;HR«#4 3 0 nmfr6 6 5 0 nmt'feSl^ll *fUT* 
[0 0 2 9] 

»M1 8 0«a©I«4lfiS:«l!lt5. 
[0 0 3 0] 

fro, «3t#©«3B»cfltM©lil#iEJS-e, aa7cft#H5CTT?, MSI l 0 0-03 
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[0 0 3 1 ] 

#e>*l£3i^i&tt, ^5 1 0 nm^P, 6 0 0 nnn?®tttU fro 1 1 0 nm 
[0 0 3 2] 

7^>;±iM7;H Y (V, P, Si) 0 4 :Eu 2 ^ 

T=2778K(464nm+Sr 14 Ba 06 SiO 4 :Eu 2+ ) ;x = 0. 4 
619, y = 0. 424 7, Ra = 7 2, 

T=2950K(464nm+Sr 14 Ba 06 SiO 4 :Eu 2+ ) ;x = 0. 4 
3 8 0, y = 0. 4 0 0 4, Ra = 73, 

T=3497K (464nm+Sr 16 Ba 04 SiO 4 :Eu 2+ ) ;x = 0. 4 

0 8 6, y = 0. 3 9 9 6, Ra = 74, 

T = 4 1 83K (4 64nm+Sr 19 B a 00 gC a Q> Q2 S i 0 4 : E u 2+ ) ; 
x = 0 . 3 7 6 2, y = 0. 3 8 7 3, Ra = 75, 

T=6624K (464nm+Sr ig Ba 0 Q2 C a Q og S i C> 4 : E u 2+ ) ; 
x = 0 . 3101, y = 0 . 3 3 0 6, Ra = 76, 

T= 6 3 8 5 K (4 64nm+Sr 1<6 Ba 04 SiO 4 :E u 2+ + S r Q A B a 1 
6 Si0 4 :Eu 2+ ) ;x = 0. 3135, y = 0. 3397, Ra = 82, 
T = 4216K (4 6 4 nm+Sr li9 Ba 0 0 gC a Q Q2 S i 0 4 : E u 2+ ) ) ; 
x = 0 . 3 7 10, y = 0 . 3 6 9 6, Ra = 82, 

3954K (4 84 nm+Sr li6 Ba 0i4 SiO 4 :E u 2+ + Sr Q 4 Ba 1 g S 

1 0 4 : E u 2+ + Y V0 4 : E u 3+ ) ;x = 0. 3756, y = 0. 3816, R 
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a = 8 4 , 

T=6489K (4 64 nm+Sr 1(6 Ba 0i4 SiO 4 !E u 2+ + S r Q 4 B a 2 
6 Si0 4 : Eu 2+ +7;H>iA*'J'?AT^'>'?A: Eu 2+ ) ;x = 0. 3 1 

1 5, 

y = 0 . 339 0, R a = 6 6, 

T=5097K (464nm+Sr 16 Ba 04 (Si 0 0 gB 0 02 ) 0 4 : E u 2+ 
+ Sr y Ba l4 Si0 4 :Eu 2+ ) ;x = 0. 3 4 2 3, y = 0. 3 4 8 5, 
R a = 8 2, 

T=5084K (464nm+Sr 1 g B a Q 4 (Si fl 08 B Q Q2 ) 0 4 : E u 2+ 
+ 

Sr 0(6 Ba u SiO 4 :E u 2+ +T $ yWl* h n i/V 1* : E 

u 2+ ) ;x = 0. 3430, y = 0. 3531, Ra = 83, 

T=3369K (464nm+Sr 1 4 B a Q g S i Q g5 Ge 0 0 5°4 : E u 2+ ) 

9 

x = 0 . 4134, y = 0. 3 9 5 9, Ra = 74, 

T=2787K (4 6 6 n m+ S r 1<4 B a^Si 0 .98 P 0.02°4.01 : E u 2+ ) 

9 

x = 0 . 4 6 3 0, y = 0 . 4 2 8 0, Ra = 72, 

T=29 13K (464nm+Sr 1 4 B a Q gS i Q g8 A 1 Q 02 °4 : E u 2+ ) 

9 

x = 0. 4 4 2 5, y = 0. 4 0 5 0, Ra = 73 0 
[0 0 3 3] 

#UC, LED7>^1 0 (D^rtyy h 2 3 (Co V*Tift98^"<5 0 Ttf:/ h 2 3 JCto* 

2 3fcMV%*>ftS»irattS^tt&#t-*fc#JC, i«)T/hS^tfiLED2 5© 

[0 0 3 4] 



1 0 
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3 0IC1 X^^i/^|f)i|^(Dtffli^mv^^tlTV^S^4?), f6LED25M 
©^•^ggT'T^^V^> S 2 3^^'ffi|Sfflg3 0#, ^^Mfe{C«fe$tl^ 
it b> l§^^^<£T"r-5<, 4#tC, W-feL E D 2 5ifi^<Z)Vi7> h 2 3 (DM&tf 
ftyttfjmZXZKi&TZItZo Vtf>N2 3tt, f6LED2 5^e>0^iCJ:S 
I^'ft£ttT*&<M«£L ^«H£^M#3*i£#. ^©^{cfcS^agcD^Mtli 

o 

[0 0 3 5] 
[0 0 3 6] 
[0 0 3 7] 

V*Ag^<0&«Mf*£^3i*£;ifctcj: »J, h 2 3 ©JSflgflDftlC J:*# 
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[0 0 3 8] 

tt©^VN#^5:MV>Sr tftfiL E D 2 5 tf)4#tt££5tft:£-e\ &tf 
[0 0 3 9] 

#CfC, fftLED2 5©I«J«S:, EI 3 £#M L . EI 3 tC^f =1: ? 

IC, ffiLED2 5{i, S^S«i:lt^l^77'frSS4 I, 
t77^f7lS4 l_ttC, MO C V DjS^fCi: »J fiftft^iftlt 
A^7TJS4 2, nS2>^^M43, nS^7>y Ff4 4, MQW (multi- 
quantum well) ^t!4 5, P S^77 KM 4 6, SJ:t?p§?3>^^ hjg4 7 

NJ14 3_h£>— gP(Cnm^4 9 SMbfe^Ot^S. 
[0 0 4 0] 

A>y7rl4 2it M>tli, A1N*>&4»J, nIn>^^KM4 3tt, #9 it 
tf, GaN^^j;5. 
[0 0 4 1 ] 

nS^7 7 KM 4 4 l±, AlyGaj.yN (0£y<l) frfb&U, P 

I^7'yKl4 mil*. Al x G ai _ x N (0<x<l) 7b^^U, pSn 

>**hM47», 09^-1^ Al z G ai _ z N (0£z<l, z<x) 
* fc, pl^7^ KM 4 6<DA> F^ty^tt, nS^5yKl4 4©;^K¥ 
:7°<i: 'J*£<-f nl^-v K»4 4 fc«fctfpM*^y KM 4 6 li, J£- 
fflMMottH<, jS^fllje^JOs-Si^K:, Sv^cj|ii/?fc#J|fc5Jl^ 

i o o AMT<D±u<nmftM¥mftmtfmmzn&mj&T-&^T*&^o mm* 
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[0 0 4 2] 

TM<DW-fo\Z 10 0 A£AT> #*L/<tt6 0~7 OAJCTS. InGaNtt, & 
fi©tt*#«i©A 1 G aNCi^M 1 ££tffift4&4MI*#fcJfc*T*e>;frV*© 
X\ I nGaN^1ti4 5 £#tfirt5jff KM 3 £ &C <fc illfc^t; 

[0 0 4 3] 

MQW?S'[£Jff4 5 I n G a Nfre>fcStlHR0>#^JBfc, AlGaN 
*^&5iS(©;1'J rJ»fc**e>#J&L , t ; fe«J:V>. £ fc, AlInGaN^^j;5 
WBLORFMh. A 1 I nGaN^£&£^Ifc©Ay 7M£^£^J&l/T%<i:^ 

[0 0 4 4] 

MQW«ttS4 5 «fc »Jt77>f7li4 If, n§j?rr>#?h 
14 3©;t»;7rl4 ZMlZfcMMItMmisXbJ:^. iLfc. RXM\Z. MQW 
?Sttf4 5#M2*iTv*s-fr:7 7>f 73!«4 l <z>^i® i:S*f<«l©^®lc^b 

L<, m%.lt. Al^MbtfeJ:<, GaN^©ii0#iH 

3fc 3 it 77> h 2 3 ^©3fcAI*&<£«UT*©3fc#flSS:&r 

±tSit^t5. ZKZ>J:e>&#&L E D 2 5 (B^fflhSli, 3 50nm~4 
8 0nmt'feS„ ffeLED2 50tf-i'^tSH MAH 4 5 0 n 

m (C <fe •§> 0 

[0 0 4 5] 

;i<BJ:3K:*/*3*lfcLED9>'7l OlCfc^T, U-K7l/-A2 0, 2 1 
WKl«£EfcBJflrr&i:, ffeLED25^4 5 0 n m©ift:R©*fe)fe«:$&3fc*r 3 
o Z\<Dm&%\%. mi(DV 7 V?* 1 2T*H*f$tl, «il»&eP3 2, 3 3T^t 
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Ml 8 alCflBjtfStU 8 ©jB34xfcSbfe#l 8#, 5 6 0 

[0 0 4 6] 

e d 2 5 iz&^nizytmm<Dm^&yttffcMztiz>z.£iz&2> 0 i^ot, 

2"em-+m*iBLX9bifi* f*©SMIl 8 aeD*MHWJcH8l*Sft, %Sft 

^3 3Tvittl&SM^ fMH 8 a©ftM<IfCjigf*3*l£ 0 ^ft#Jg 
[0 0 4 7] 

^fyRf-fstu 3©M»^<z>-a5tt, 8fCflgf* (#HB#) 

, ^©fMIl 8 a 8 a^#Sf5*? 

[0 0 4 8] 

[0 0 4 9] 



1 4 
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LED5>yi0tt, HI <3DU 7 1/^^ 1 2 -cm^StlfeWfe^S:^ 
#Jfl 8 aK!HR|#'*S*36fcUfc©T?, fMH 8 a &383ttt«fll3 0©^ 

[0 0 5 0] 
[0 0 5 1] 

3 (A® 4 iC^f L E D^>^6 0 Ml/>X^-f7©t)Otfey, ^'ffi 
'J-K7U-A6 4, 6 5^/^->ICJ:oT»n, 'J-K7 1/-A6 4 
S = 

[0 0 5 2] 

7^^-rs^imjKSP©*^sis^*T*^3tiTVNS^, ^©y-K7i/-A 

[0 0 5 3] 

il©'J7U^^6 7(0±^i:H HI ®'J 7 6 7T?iKWStlfc 

W&ft£> «*^BI7 3T*^1-£e>{cm£&filCjfe}fc1-£[Hll/:vX 
) 6 9 tffBMSftTV^o tHH/>X6 9 £>±#(Ctt, ^CDiift&glC^ft:* 7 5 
5:ftSi^©B^S7 7^02(5'; 7 I/** 7 9 tflBSSftT 33 »; , 
±#{Cte, R 8 1 #BJ«3*U I1©'J71/^^67±©^T0 

[0054] 
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m 1 O'J 7 I/* * 6 7 li, #y T'McDrSeSlC, TJb^-'JAli^CioT 

^^m^^bfe^^T-fe^o »2®ij7i/^*79tt, nmzRmm zmm-r 

£2>\ r;^--?A«5:R^S7 7lC|i*;^*5-tir-5^©#^T*^bfe : fo©-e 
feU aU&tffS2(DU 7 I/** 6 7, 7 9 IC^J&£*1 3 5 

0-7 8 0 nm©?^©^$:Mlif-t-2)J^^W* 
[0 0 5 5] 

P37BPM7 7RZ$m2(DV "7 1/ * * 7 9 &C|S;tt »b tlfejg^Tt 7 5 
1 &Cflglt3;ft-f, ■Z<DtL£myt'&mm3 0 £3Si®1-£ 0 ^7X7 5lC«;g 

[0 0 5 6] 

J*"**. 3<Z>7£f£&lC, L E D 7 > ^ 6 0 OT»^ & ifi*^t)t S . ^tf>ffi. M 

& -5 d £ tfi RTIg T? & * o 
[0 0 5 7] 

Z<D^oizm^nf^LED^y^f6 0iZi3\,\T. 'J-K7U-A64, 6 5 
mzm&ZmU^Zt.. tfeLE D 2 5 #4 5 0 nmCtfiOfMS^tS 
o Z\<DH&%\&, HI 7 I/** 6 7T*, M&PP7 1 T-m-* & 5 iZ JxMZft 
, Rm¥«7 7&tf#2<Z>y 7 1/** 7 9©^ft7 5&agjfiLT, IMI8 
llCflgftfStl, S*3fc#l 8&J8&jBU ®jBS*lfcSi3fc#l 8#, 5 6 0-5 7 0 
nm(DfM$:^t5„ r<Z>f$, #6*6©— WttSMfctt 1 8 iCflSt* $ 4xi\ 
<JD**j83fctt8fflS3 0 SrjgiftU i©SiftiftgT?J&jgft£iB^S*lS. r<Z)^ 



tfjtl# 2003-3034190 



#2 002-217334 

0 

[0 0 5 8] 

2f\Rifs*i, roMit^^-apii, stm^fti 8^M*f an**« 

[0 0 5 9] 

o * y , mm® * e» tc»fe led ©MHKffi>e<z>*£-e^**! < 

[0 0 6 0] 

6 9T?H)16S*lfcirft3'i6&*M6#*8 1 KUB»*r S^i: Vtc<DX% gftttA 8 
1 fc^ft'ffiltfBgS 0<D^-eii^<#^I^lC#^ES-Br*l« e f:<, £*iKJ:oT 

[0 0 6 1] 

10, 6 OlCffi^fcgbfcftl 81C, ^s^fflfbstir^s* 

[0 0 6 2] 

l^ft^M*, La 2 0 2 S : Eu, S m (YOS : Eu) 

m&ytm*. 3 (B a, Mg, E u, Mu) O • 8 A 1 2 0 3 (B AM : E u 
, Mn) 

Hmytmt> ( S r , Ca, B a , Eu) 10 (PO 4 ) 6 -Cl 2 

77> h 2 3JCg*ftflCl 8 &^3i±Tfc&VA 8 3m#18&MV*fcL 
ED^>^ii, m^l 8 E D9>^"i:Jt«!LT3fc©«S^«SSJC 



1 7 
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1<^5. *6LED2 5^e>MS4l5M, 1 8 £»ifi L& 

V^#), f6LED2 5T«2tlt^ii, L E D 2 5 a£#lC&W e> tlfcSt 

.ftflsl 8(C ioTSIf^H, m^fc^l 8JCj:oTaja3*lfe^i:LT^»tC«f 
£{C;Sfcffi£n, *1©'J71/^* 12Xtt6 7KJ:t)Ttfi#atl, LED5> 
^©#«P4) , ©JB#f^8©iBK:J:oT*S*fatl*. ffiLED25fflg 

[0 0 6 3] 

t6LED2 5 &^#tfjiC#gftU *©3tttU- K7 1/-A2 0X»6 4T?t 
£t-f£n££#>, -€-n£>tf>ft# v"7> h 2 3 rp*m7&-?Z>fc&>. 7O>h230 

frt, v«7> h 2 3 (f»jc«##i 8 fc-^S-itSi: 

, I6LED2 S^&^-ft&nS-etl&^^tt^^^h 2 3 ffrcomftfit 1 8T'S 

{cirfeicstman^c rcz>i;e>icv<7> h 2 3 1 8 s^s-esi:, 

L ED7>7ttIi:liSIi:^5 0 

[0 0 6 4] 
[ISHJ©^] 

J^_tML£J:e>lC, *»re©»)t$5iSJCj:ntf, Settle <fc oTMBMtf) 

>K*f{W^f(5LLfe^S:, SlfflStC J: oT«iWliffi!f^iRit'tS J: e> IC Ufefeft, ft 

'p"r&z.£tfv&&o jg{c, igj»«jcs»ans^©-ais«:m^©*v^^^ 
e>tMM^tfj-r j^icLfcfctf), M'jaiW (#gft*«) £ipj_t£-&3 

[Si] 

[02] 
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[03] 
[04] 

10,60 L ED5>^ 

12, 67 mi<DV7]/99 

14, 77 P3^TO 

16, 79 »2©U7l/^df 

1 8 

18 a, 8 1 ^ftfltJI 

2 0,2 1,6 4,6 5 'J-K7 U-A 
2 3 h 

2 5 LED 

2 7, 2 8 TSyfj y?V4 -Y 
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